Objective: Brief motivational interventions (BMIs) reduce drinking in the short term, but these initial effects often decay. We tested the hypothesis that theory-based e-mail boosters would promote maintenance of change after a BMI. Method: Participants were students (N ϭ 568; 72% male) who violated campus alcohol policy and were mandated to participate in an alcohol-risk-reduction program. Participants provided baseline data, received a BMI, and then completed a 1-month post-BMI survey. Next, they were randomized to receive 12 booster e-mails that contained either (a) alcohol norms or (b) structurally equivalent general health information (control). Alcohol consumption and alcohol-related consequences were assessed at baseline, 1, 3, 5, 8, and 12 months. Results: As expected, we observed significant reductions in both consumption and consequences after the BMI (ps Ͻ .01), and groups were equivalent at baseline and at 1-month post-BMI, prior to randomization (ps Ͼ .05). Latent growth curve models revealed no condition effects on changes in the latent consumption variable from 1-to 12-month follow-ups (b ϭ .01, SE ϭ .01, p Ͼ .05). Unexpectedly, a main effect of the condition emerged for self-reported consequences (b ϭ .03, SE ϭ .01, p ϭ .01); we observed more consequences after boosters containing alcohol norms than general health information. Outcomes were not moderated by sex, consumption at baseline or 1 month, or e-mail exposure, and there was no mediation by descriptive norms, injunctive norms, or peer communication. Conclusions: Contrary to predictions, e-mail boosters with corrective norms content did not improve outcomes after a BMI.
Young adults attending college engage in high-volume drinking, with rates of heavy episodic drinking exceeding that of their non-college-attending peers (White & Hingson, 2013) . Inevitably, some students violate campus alcohol policy and are mandated to engage in education designed to reduce drinking-related risks, consistent with the federal Drug-Free Schools and Campuses Regulations (U.S. Department of Education, Office of Safe and DrugFree Schools, Higher Education Center for Alcohol and Other Drug Abuse and Violence Prevention, 2006) . Although mandated students are heterogeneous regarding drinking practices, they tend to drink more than does the general student population (Barnett et al., 2008; Merrill, Carey, Lust, Kalichman, & Carey, 2014) . Thus, optimizing the efficacy of interventions for mandated students is a priority.
Interventions to reduce alcohol use by college students are efficacious, with small to medium effect sizes (Carey, Henson, Carey, & Maisto, 2007; Carey, Scott-Sheldon, Elliott, Garey, & Carey, 2012; Moreira, Smith, & Foxcroft, 2009 ). Several intervention components, including motivational interviewing and personalized feedback (Huh et al., 2015; Samson & Tanner-Smith, 2015) , have been associated with positive outcomes. A recent metaanalysis confirmed small yet significant intervention effects with mandated students, with in-person brief motivational interventions (BMIs) among the more efficacious interventions (Carey, ScottSheldon, Garey, Elliott, & Carey, 2016) . Nonetheless, the effects of alcohol interventions for mandated students have been shown to decay between 6 and 12 months following the intervention . Given that effects are modest and time-limited, there is need to improve the impact of these interventions for mandated students.
"Boosters" (i.e., additional exposure to key intervention content) are a promising approach to maintaining the impact of a brief intervention. The addition of booster sessions has been shown to enhance outcomes of alcohol treatment for heavy drinkers in the community (Connors & Walitzer, 2001; Longabaugh et al., 2001; Mendoza, Walitzer, & Connors, 2012) . Yet relatively few studies have evaluated the added effect of boosters for the brief interventions typically delivered to non-treatment-seeking college drinkers.
The four studies isolating the efficacy of boosters in the college context have yielded mixed results. Two studies have observed null or iatrogenic effects of boosters. In a mandated sample, Barnett, Murphy, Colby, and Monti (2007) compared a counselordelivered BMI to a computer-delivered alcohol education program (Alcohol 101); approximately a month later, participants in both conditions were then randomized to receive an in-person booster session (a 25-min review of the original intervention) or no booster. The addition of the booster had no effect on outcomes of either intervention. Caudill and colleagues (2007) delivered a 3-hr server training to fraternity groups and compared it to (a) the same intervention supplemented with opportunities to participate in two additional 1.5-hr review and rehearsal booster sessions (5 and 11 months later) or (b) an assessment-only control. These authors reported an iatrogenic effect for the booster-enhanced condition relative to control. In contrast, two studies have observed positive effects of boosters. Neighbors and colleagues (2010) compared a single web-based delivery of personalized normative feedback to both biannual boosters and an assessment-only control. The biannual boosters reduced weekly consumption and consequences for women but not for men, relative to control. Finally, Braitman and Henson (2016) followed a computer-delivered intervention (Alcohol 101ϩ) with a booster consisting of online personalized normative feedback delivered around two weeks following the intervention. Relative to control, the feedback reduced consumption but not consequences 1 month later. However, given that no personalized feedback had been provided in the original intervention, the booster might better be considered an additional, active intervention component.
These mixed findings on booster effects in the college alcohol intervention context suggest several directions for improving boosters. First, timing of delivery may be important. Barnett and colleagues (2007) delivered boosters within a month of the intervention, a time when intervention effects are typically observed (e.g., Carey, Carey, Henson, Maisto, & DeMartini, 2011; Carey, Henson, Carey, & Maisto, 2009 ). Thus, it may be better to deliver boosters later, when effects start to fade (see Samson & TannerSmith, 2015) . Thus, we proposed to deliver intervention boosters between 1 and 3 months postintervention. Second, in-person boosters have lower participation rates. Therefore, remote delivery, facilitated by technology, is a promising alternative (cf. Braitman & Henson, 2016; Neighbors et al., 2010) . We designed booster content to be delivered via e-mail, a delivery mode with universal access to college students and without limits on length of messages. Third, single-occasion boosters may not be optimal for integrating content into ongoing decision-making related to alcohol use. Repeated messages, presented in written form, may prompt deeper processing of the material with additional elaboration (Petty & Cacioppo, 1986) .
Regarding content, the information contained in boosters should be theory-based. The most powerful and sustained interventions involve identifying and directly targeting the mechanisms of behavior change. In the college context, perceived descriptive norms are the most reliable active ingredient in brief alcohol interventions (Reid & Carey, 2015) . Thus, the e-mail boosters were designed to correct exaggerated descriptive norms (i.e., perceptions of how much and how peers drink) to reinforce and elaborate upon the processes initiated in a BMI. In addition, both descriptive and injunctive norms (i.e., perceptions of peer approval or expectations) predict how much college students drink (Neighbors, Lee, Lewis, Fossos, & Larimer, 2007) , and both types of norms are reliably exaggerated for drinking behaviors (Borsari & Carey, 2003) . Providing feedback to correct exaggerated injunctive norms can enhance outcomes (Prince, Maisto, Rice, & Carey, 2015) . Thus, booster content was designed to challenge exaggerated injunctive norms as well as descriptive norms.
Given the limited evidence for mechanisms of change in the college drinking literature, consideration of additional novel mechanisms is warranted. An additional theory-based mechanism of change, traced to cognitive dissonance and self-perception theories, suggests that behavior change is more likely when individuals make public statements or commitments (Bem, 1967) . This mechanism of change has been used to explain the efficacy of popular opinion leader interventions (Kelly, 2004) . Thus, both theory and research suggest that advocating for positive health behaviors will increase the likelihood of engaging in them. Therefore, in the current research, booster content encouraged students to engage in peer-to-peer communication about what they are learning about drinking norms. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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The purpose of this study was to enhance the duration of BMI effects for at-risk college drinkers by delivering a series of e-mailed boosters. We sought to extend the impact of the singlesession BMI without requiring any additional counselor time. The combination of BMI plus e-mail booster was designed to (a) reinforce change in descriptive norms, a known active ingredient of the BMI; (b) expand upon the BMI content by incorporating corrective injunctive norms information; (c) create opportunities for repeated exposure to intervention content over time; and (d) promptly share this material with peers to create public commitment to change. We predicted that students receiving e-mail boosters would maintain gains (i.e., decay less) between the 1-month and 12-month post-BMI assessment compared to control (i.e., boosters containing general health information). We also predicted that descriptive and injunctive norms and peer discussion would mediate associations between intervention condition and later alcohol consumption-consequences; that is, students receiving e-mail boosters containing alcohol norms content would report less positive norms and engage in more risk-reduction discussion with peers and, in turn, would report lower levels of alcohol consumption and consequences following booster exposure, relative to controls.
Method Overview
In this randomized controlled trial, all participants received a BMI and then were assigned randomly (stratified by gender) to one of two booster conditions: (a) 12 e-mails containing accurate descriptive and injunctive norms about college alcohol use or (b) 12 structurally equivalent e-mails containing information on general health topics. All booster e-mails were delivered between 1 month and 3 months post-BMI. Participants provided assessment data at six points: baseline, and 1, 3, 5, 8, and 12 months post-BMI follow-ups. Primary outcome variables included (a) typical drinks per week, (b) typical drinks per drinking day, (c) heavy episodic drinking (HED) frequency, (d) peak blood alcohol concentration (BAC), and (e) alcohol-related consequences. Hypothesized mediators, measured at the 3-month follow-up, were (a) descriptive peer norms for drinks per week, (b) injunctive peer norms related to alcohol use and consequences, and (c) talking with friends about alcohol risk.
Participants and Recruitment
All 610 students who had been sanctioned for campus alcohol policy violations at a public university in the northeastern United States were screened between November 2011 and December 2013. Students were eligible if they were 18 years of age or more and not previous study participants. Eligible students could participate in either the standard sanction (which involved paying a fee and a brief individualized alcohol intervention modeled after the Brief Alcohol Screening and Intervention for College Students (Dimeff, Baer, Kivlahan, & Marlatt, 1999) or the research study (consisting of baseline, BMI, and 1-month assessment). Participants were also invited (but not required) to participate in additional follow-up assessments for modest monetary compensation.
Of the 610 students screened, 597 met inclusion criteria and 568 (95% of eligible students) consented to participate (see Figure 1 ).
Procedures
The Institutional Review Boards at two collaborating universities approved all procedures, and we obtained a Certificate of Confidentiality for this study. At the baseline appointment, participants provided written informed consent, completed a baseline survey, and scheduled their BMI session. The BMI sessions were held in private rooms on campus, within 1Ϫ2 weeks of baseline; interventionists were unaware of condition, because protocol was uniform until after the 1-month follow-up. After completing the BMI, participants were reminded about the 1-month follow-up survey (which satisfied their sanction requirement), the booster e-mails, and future follow-up surveys. Research staff randomly assigned participants by gender (using a predetermined random number sequence) to booster condition (alcohol norms or general health information). Participants received e-mail links to the follow-up surveys at 3, 5, 8, and 12-months after the BMI session; they could earn up to $25 for completion of each survey, consisting of a base of $20 with a $5 bonus if completed within the first 24 hr. The bonus went down $1 per day but leveled off at $20.
Interventions
BMI. The manualized BMI is described in detail elsewhere (Carey et al., 2018) . Briefly, the single-session intervention was conducted in motivational interviewing style, following a personalized feedback form summarizing self-reported alcohol consumption patterns and consequences, normative comparisons, goal setting, and protective behavioral strategies. BMI session length averaged 67 min (SD ϭ 17).
Booster e-mails. E-mails were sent at a rate of two per week for 6 weeks, beginning 1 week after the 1-month follow-up survey and finishing prior to the 3-month follow-up. The boosters were structurally equivalent across conditions. Content was developed by the investigators based on the empirical literature (described later), and the final set of e-mails used in this trial consisted of those that were rated as both clear and interesting by college students during a pilot testing phase. All included an attentiongrabbing subject line (e.g., "What College Students Really Think About Drinking . . ."), and the content was presented in a format designed to engage central processing (Briñol & Petty, 2006) , such as using questions, personal pronouns, and references to college life. Each e-mail included at least one link to related information (e.g., "Click here for a list of other safe drinking strategies") and a suggestion to engage friends or peers in discussion of the topic. Word counts ranged from 92 to 188, with a median of 138 words.
The alcohol norms boosters provided accurate, promoderation descriptive and injunctive norms derived from college samples, using local norms when available. The general health boosters matched the alcohol norms condition in tone and length but did not contain any information pertaining to alcohol use. Instead, they contained normative information on health topics such as sleep, stress, and cigarette smoking, which are relevant to college students.
Exposure to the e-mail content was confirmed in three ways: (a) a graphic embedded within each e-mail loaded when the This document is copyrighted by the American Psychological Association or one of its allied publishers.
e-mail was opened, (b) a participant clicked on an embedded hyperlink to seek additional information, and/or (c) a participant answered a comprehension question at the end of each e-mail. Comprehension questions were either true-false or multiple choice, designed to incentivize attention to the e-mail message; participants could earn $1 per correct answer to the comprehension question (up to an additional $12) on their 3-month follow-up survey payment.
Measures
Demographics. Participants provided information on gender, age, weight, race-ethnicity, year in college, Greek status (fraternity or sorority), and body weight and height.
Social desirability. The 13-item short form of the MarloweCrowne Social Desirability Scale (Reynolds, 1982) was completed. Alpha in this sample was .67. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Alcohol consumption. For all measures of consumption, we defined a standard drink (12 oz. of beer; 5 oz. of 12% table wine; 12 oz. of wine cooler; or 1.25 oz. of 80-proof liquor). For the past month, participants reported maximum number of drinks consumed in a single day and the number of hours spent drinking that peak day. These items were used to calculate (a) peak blood alcohol concentration using the formula [(drinks/2) ϫ (GC/ weight)] Ϫ (.016 ϫ hours), where drinks ϭ number of standard drinks consumed, hours ϭ number of hours over which the drinks were consumed, weight ϭ weight in pounds, and GC ϭ gender constant (9.0 for female students, 7.5 for male; Matthews & Miller, 1979) . Participants then entered (b) the number of times in the past month consuming four-plus (female) or five-plus (male) drinks on one drinking occasion (HED; Wechsler, Dowdall, Davenport, & Rimm, 1995) . Using the Daily Drinking Questionnaire (Collins, Parks, & Marlatt, 1985) we also assessed weekly alcohol use over the past month and calculated (c) typical drinks per week and (d) average drinks per drinking day.
Alcohol Use Disorders Identification Test (AUDIT). The AUDIT (Allen, Litten, Fertig, & Babor, 1997; Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) , a 10-item screen for harmful or hazardous alcohol consumption in the last year, was completed. The AUDIT is a valid measure of at-risk drinking by college students (e.g., DeMartini & Carey, 2009 . The total score ranged from 0 to 40, and alpha in this sample was .71.
Alcohol-related consequences. The Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ; Kahler, Strong, & Read, 2005 ) is a 24-item self-administered assessment of consequences related to drinking; responses are dichotomous (yes-no) and refer to the past month. The B-YAACQ demonstrates strong psychometric properties and is free of gender bias (Kahler et al., 2005) . Alpha in this sample was .84.
Descriptive norms. Descriptive norms for peer consumption were measured with 7-day grids (Baer, Stacy, & Larimer, 1991) that yielded average daily alcohol use estimate for three samegender referent groups (close friends, students at the university, and college students in the United States). Alcohol use estimates were summed across days to yield the perceived number of drinks per week for each referent group.
Injunctive norms. Perceived injunctive norms were assessed with a modified version of the items used by Larimer et al. (2001) . Following the stem "How would your friends respond if they knew . . .," 10 items were rated from 1 (strong disapproval) to 7 (strong approval) and averaged. Examples include "You drank alcohol every weekend" and "You drank alcohol enough to pass out." Alpha in this sample was .80.
Peer communication. We adapted two items used by Real and Rimal (2007) . Participants reported how often in the past month they talked with friends about "reducing risks related to drinking alcohol" and "staying safe when drinking alcohol." Each was rated from 0 (never) to 5 (10 or more times).
Data Analysis
Outliers (between 0 and 3 per outcome) were truncated to 3 times the interquartile range from the 75th percentile (Tabachnick & Fidell, 2007) . We used t tests and chi-square analyses to test for group equivalence at baseline and to characterize e-mail exposure and attrition across conditions. Latent growth modeling was used to test the effect of booster e-mails on maintenance of change in (a) alcohol consumption and (b) alcohol-related consequences between 1 month and 12 months. Alcohol consumption had four (log-transformed) indicators at each time point: typical drinks per week, drinks per typical drinking day, HED frequency, and peak BAC. The consumption measurement model was identified by constraining the baseline mean to 0 and baseline variance to 1, putting consumption on a standardized metric. The counts of alcohol-related consequences at each time point were modeled as negative binomial variables.
After testing for measurement invariance over time for consumption, we fit unconditional latent growth models for consumption and consequences separately to explain the change in consumption-consequences between 1 and 12 months post-BMI. The intercept was positioned at 1 month, and the factor loadings for the slope were fixed at 0, 2, 4, 7, and 11 to represent linear change. No-change, linear, and quadratic models were compared using the Satorra-Bentler scaled chi-square difference test (Satorra & Bentler, 2010) . Baseline consumption was included as a covariate to set the latent variable scale in the consumption model.
We next added intervention condition, covariates (demographics and social desirability), e-mail exposure (operationalized as number of booster e-mails viewed), and time-varying covariates to the growth models. The primary goal was to test the impact of the intervention (0 ϭ general health boosters, 1 ϭ alcohol norm boosters) on the slopes, which represented post-BMI changes in consumption-problems. We also explored whether demographic factors (sex, Greek affiliation), alcohol consumption (baseline AUDIT scores, baseline consumption, and 1-month consumption), or e-mail exposure moderated intervention effects by testing whether interactions between intervention condition and these features were significant predictors of the slope.
Finally, we tested whether intervention condition was related to hypothesized mediators (descriptive norms, injunctive norms, and talking with friends about alcohol risk) and whether these mediators were, in turn, related to consumption. We used structural equation modeling and included the following measures at 1 and 3 months: the latent consumption construct or alcohol-related consequences, general descriptive norms (with two indicators: estimated drinks per week for U.S. college students and for students at their university), friend descriptive norms (estimated drinks per week for close friends), friend injunctive norms, and peer discussion of alcohol risk (with two indicators representing the two items). All constructs at 3 months were regressed on all other constructs at 1 month to capture change from 1 to 3 months, and consumption at 3 months was regressed on all hypothesized mediators at 3 months. Additionally, all constructs were regressed on all demographic covariates and on intervention condition. Key paths of interest were from intervention condition to norms and discussion at 3 months and from norms and discussion at 3 months to alcohol consumption-problems at 3 months.
All models were fit in Mplus 7.1 (Muthén & Muthén, 1998Ϫ2015 ) using a full information maximum likelihood estimator robust to nonnormality (the MLR estimator; Muthén & Muthén, 1998Ϫ2015) . Multiple imputation (MI) was used to replace missing covariate values (less than 1% of data; Schafer, 1999) . We imputed 100 complete data sets, and all baseline study variables and interactions of interest were included in the imputation. Analyses were conducted with all 100 data sets, and parameter estimates were pooled using the This document is copyrighted by the American Psychological Association or one of its allied publishers.
imputation algorithms in Mplus. Fit for growth and structural models was assessed using standard fit indices (Kline, 2011) : the comparative fit index (CFI), TuckerϪLewis index (TLI), and the root-mean-square error of approximation (RMSEA). Good fit is indicated by CFI and TLI values Ͼ.95 and RMSEA values Ͻ.05 (Kline, 2011) . For models using MI, we report the average fit across 100 data sets.
Results

Preliminary Analyses
Sample description. Participants were mostly male (72%), and either freshmen (38%) or sophomores (35%). Mean age was 19.2 years (SD ϭ 1.16). Most self-identified as White (84%), with 4% Black, 6% Asian, and 6% other; 6% considered themselves Hispanic, and 9% multiracial. The majority (88%) lived in oncampus housing, 9% lived in off-campus housing, and 2% with family. As shown in Table 1 , participants in both conditions were equivalent on all demographic and outcome variables at baseline (p Ͼ .05).
Booster e-mail exposure. Due to unanticipated blocking of the graphic by some e-mail servers, the most common indicator of exposure was the comprehension question. Across the 24 individual e-mails, between 65% and 86% of participants had some degree of exposure, as indicated by one or more of the three exposure metrics. On average, participants viewed 9.2 of the 12 e-mails (SD ϭ 4.21; range ϭ 0 -12), 53% viewed all 12, and exposure did not differ by condition (alcohol M ϭ 9.46, SD ϭ 4.16; control M ϭ 8.96, SD ϭ 4.26), t(566) ϭ 1.39, p Ͼ .10. Female students viewed more e-mails than did male (M ϭ 9.80, SD ϭ 3.73, and M ϭ 9.00, SD ϭ 4.37, respectively), t(566) ϭ 2.11, p Ͻ .04. Exposure was negatively correlated with age (r ϭ Ϫ.10, p Ͻ .02), such that younger students viewed more of the e-mails. Figure 1 , of the 568 participants who completed baseline, 98% provided data at 1 month, 72% at 3 months, 64% at 5 months, 56% at 8 months, and 55% at 12 months. A total of 78% (n ϭ 445 for consumption and n ϭ 443 for consequences) provided some postbooster follow-up data and thus contribute to information about the effect of condition on changes in outcomes over time. Male students and upperclassmen completed significantly fewer surveys (ps Ͻ .01), but the number of surveys completed did not differ by race, ethnicity, living in dorms versus other, or Greek involvement. Analyses comparing those who contributed no, some, or complete follow-up data showed no differences in consumption or consequences at baseline or at 1-month follow-up; attrition status did not differ across intervention conditions, nor did condition interact with attrition status (all ps Ͼ .06). Thus, the participants contributing the most data to analyses were similar in initial and post-BMI consumption and consequences across the two conditions.
Follow-up rates and attrition. As seen in
Preliminary Outcomes-Initial Changes in Outcomes
Consistent with participants' identical treatment prior to booster exposure, conditions were equivalent both at baseline and at 1 month (all ps Ͼ.10). As we have reported elsewhere (Carey et al., 2018) , participants reported significant reductions on all outcome variables at the 1-month post-BMI assessment, relative to baseline. Thus, after the BMI, study participants reported 24% fewer drinks per week (range ϭ 12.57Ϫ9.50), 18% fewer drinks per drinking day (range ϭ 4.73Ϫ3.89), 32% fewer HED episodes (range ϭ 4.15Ϫ2.83), 38% lower peak BACs (range ϭ .16Ϫ.10), and 48% fewer alcohol consequences (range ϭ 5.44Ϫ2.84; all ps Ͻ 001).
Maintenance of Change-Alcohol Consumption
Measurement model. A consumption measurement model with full metric invariance and partial scalar invariance (with all Alcohol norms e-mail boosters (n ϭ 283)
General health e-mail boosters (n ϭ 285) Booster effects on alcohol consumption. We next added a path from condition (0 ϭ general health e-mails, 1 ϭ alcohol e-mails) to the slope between 1 month and 12 months. This model also included covariates (demographics and social desirability), e-mail exposure, and two time-varying covariates representing whether data collection occurred in the summer months or in the months at the beginning of the academic year associated with elevated drinking (cf. Del Boca, Darkes, Greenbaum, & Goldman, 2004) . Paths from intervention condition, covariates, and exposure to baseline consumption and the intercept were also included. The full model fit the data well, 2 (673, N ϭ 568) ϭ 1,119.46, RMSEA ϭ .03, CFI ϭ .96, TLI ϭ .96.
Contrary to our main hypothesis, this model (see Figure 2a ) showed no effect of booster condition on changes in consumption between 1 and 12 months (b ϭ .28, SE ϭ .21, p ϭ .17), indicating that the content of booster e-mails received did not impact the maintenance of change in alcohol consumption following a BMI. Exposure to e-mails was associated only with the intercept (b ϭ Ϫ.08, SE ϭ .04, p Ͻ .05), indicating that participants who were consuming less alcohol following the BMI read more study e-mails (regardless of content). We found no evidence of moderation of the intervention effect by demographic factors, alcohol consumption, or e-mail exposure, indicating a similar lack of intervention effects across subgroups. Exploratory analyses using individual consumption indicators (i.e., typical drinks per week, drinks per typical drinking day, HED frequency, and peak BAC) as outcomes instead of the latent consumption variable also revealed no effects of booster content.
Analysis of potential mediators. A mediation model including intervention condition and 1-and 3-month measures of mediators and consumption, along with covariates, was a good fit to the data, 2 (202, N ϭ 558) ϭ 400.45, RMSEA ϭ .04, CFI ϭ .97, TLI ϭ .95. Controlling for earlier norms and consumption, booster condition had a negative effect on U.S. university student descriptive norms at 3 months (b ϭ Ϫ.20, SE ϭ .08, p Ͻ .05). Thus, students who received the alcohol-related booster e-mails perceived that students in the United States and at their university drank fewer drinks per week compared to students who received general health e-mails. However, intervention condition did not predict friend descriptive norms (b ϭ .03, SE ϭ .08, p ϭ .55), friend injunctive norms (b ϭ .09, SE ϭ .08, p ϭ .31), or talking with friends about alcohol risk (b ϭ .11, SE ϭ .10, p ϭ .27). Friend descriptive norms at 3 months were positively associated with consumption at 3 months (b ϭ .29, SE ϭ .08, p Ͻ .001), so those who perceived that their friends consumed more alcohol also consumed more alcohol themselves. Contrary to expectations, peer communication about alcohol risk was also positively associated Changes in alcohol consumption from 1 to 12 months after a brief motivational intervention (BMI) for mandated college students receiving booster e-mails containing alcohol norms (intervention) versus health information (control). Latent consumption indicators at each time point included typical drinks per week, drinks per typical drinking day, heavy episodic drinking frequency, and peak blood alcohol content; the latent construct had a mean of 0 at baseline. The latent growth model included intervention condition, demographic and time-varying covariates, e-mail exposure, and baseline consumption. Panel a shows no effect of booster e-mails on changes in alcohol consumption between 1 month and 12 months. Panel b: Changes in alcohol-related consequences from 1 to 12 months after a BMI for mandated college students receiving booster e-mails containing alcohol norms (intervention) versus health information (control). The latent growth model included intervention condition, demographic and time-varying covariates, e-mail exposure, and baseline problems. Panel b shows an unexpected positive effect of booster e-mails on changes in alcohol-related consequences between 1 month and 12 months. This document is copyrighted by the American Psychological Association or one of its allied publishers.
with consumption at 3 months (b ϭ .19, SE ϭ .06, p Ͻ .01); those who discussed alcohol risk-safety more frequently with their friends consumed more alcohol. Neither general descriptive norm nor friend injunctive norm was associated with consumption (b ϭ .02, SE ϭ .11, p ϭ .89, and b ϭ .07, SE ϭ .04, p ϭ .08, respectively). Thus, although booster e-mails reduced general descriptive norms, only friend descriptive norms and talking with friends about alcohol risk were related to consumption, resulting in no significant indirect effects of the booster e-mails on consumption (bs ϭ .00 -.02, SEs ϭ .01-.03, ps Ͼ .29).
Maintenance of Change-Alcohol-Related Consequences
Unconditional growth models. Log-likelihood comparisons (Satorra & Bentler, 2010) showed a linear growth model fit better than did an intercept-only model, 2 (3, N ϭ 553) ϭ 33.75, p Ͻ .001; a quadratic component did not improve the fit, 2 (4, N ϭ 553) ϭ 3.82, p ϭ .43. This model showed significant increases in problems between 1 month and 12 months (M S ϭ .04, SD ϭ .01, p Ͻ .001). Translating these coefficients to counts, at 1 month, 31% of participants reported 0 consequences, 20% 1 consequence, and 49% 2 or more. By 12 months, 26% of participants reported 0 consequences, 17% 1 consequence, and 57% 2 or more. Significant variance in the intercept (D I ϭ 1.23, SE ϭ .14, p Ͻ .001) revealed individual differences in consequences at 1 month. However, there was little variance in the slope (D S ϭ .002, SE ϭ .002, p ϭ .20), showing similar changes in consequences between 1 month and 12 months across participants.
Booster effects on alcohol-related consequences. We modeled intervention and covariate effects on consequences as we did with consumption; the full model fit the data well (because problems were modeled as negative binomial variables, no traditional fit indices were available). Contrary to our hypothesis, this model (see Figure 2b ) indicated that participants who received alcohol booster e-mails reported more consequences more than did those receiving general health e-mails between 1 month and 12 months (b ϭ .62, SE ϭ .29, p Ͻ .01) . By the end of the year, participants in the alcohol booster condition were more likely to report 3 or more consequences (51% vs. 41%). E-mail exposure did not relate to baseline consequences, 1-month consequences, or changes in consequences. We tested whether interactions between booster condition and demographic factors, alcohol-related variables, or e-mail exposure were significant predictors of the slope factor and found no evidence of moderation.
Analysis of potential mediators. In this structural model, the counts of consequences were log-transformed. The mediation model was a good fit to the data, 2 (69, N ϭ 558) ϭ 110.53, RMSEA ϭ .03, CFI ϭ .99, TLI ϭ .97. As reported earlier, intervention condition reduced U.S. university descriptive norms but did not predict friend descriptive norms, friend injunctive norms, or talking with friends about alcohol risk. Again, friend descriptive norms at 3 months were positively associated with consequences at 3 months (b ϭ .17, SE ϭ .06, p Ͻ .01) and talking with friends about alcohol risk was also positively associated with consequences at 3 months (b ϭ .13, SE ϭ .06, p Ͻ .05). Neither U.S. university descriptive norm nor friend injunctive norm was associated with consequences (b ϭ Ϫ.08, SE ϭ .11, p ϭ .44, and b ϭ .05, SE ϭ .05, p ϭ .32, respectively). Thus, as with consumption, the booster e-mails reduced U.S. university descriptive norms, but only friend descriptive norms and talking with friends about alcohol risk were related to problems, resulting in no mediation (bs ϭ .00 -.02, SEs ϭ .01-.02, ps Ͼ .31).
Exploratory Analyses
To approximate a no-booster control for the current study, we compared the within-group effect sizes of the BMI followed by boosters (current study) to the same BMI without boosters from prior intervention studies with mandated students that used a similar BMI and follow-up length (cf. Carey et al., 2009 Carey et al., , 2011 . Figure 3 illustrates standardized mean gain effect sizes for drinks per week and alcohol-related consequences. In all three studies, baseline to 1-month effects were small to medium in the direction of lower drinking and consequences; the overlapping confidence intervals indicate equivalent short-term changes after exposure to the face-to-face brief intervention. The 1-to 12-month effects for all groups indicate post-BMI decay in measures of drinking and consequences; overlapping error bars indicate that the increases across the follow-up periods were equivalent with and without boosters.
Discussion
Maintenance of gains achieved after BMIs remains a challenge. This study evaluated the effect of e-mail boosters on the post-BMI trajectories of drinking and alcohol-related consequences among mandated college students. As reported previously (Carey et al., 2018) and consistent with a meta-analysis of alcohol interventions for mandated students , participation in the face-to-face BMI was associated with reduced alcohol consumption and consequences in the short term. Contrary to prediction, however, participants who received the theory-based alcohol norms booster e-mails did not show better maintenance of this lower consumption and consequences. The decay we observed is consistent with prior work, where short-term changes achieved after BMI fade over the follow-up year Samson & Tanner-Smith, 2015) . Contrary to predictions, boosters with corrective norms information produced a small increase in alcoholrelated consequences over the follow-up year.
Thus, despite the hypothesized benefits, the utility of boosters after a single-session BMI for college drinkers has not received compelling support. Tests of effect modifiers did not reveal differential efficacy among subgroups of mandated students. Thus, our findings align with those of previous studies that found that boosters had little to no effect (Barnett et al., 2007) or an iatrogenic effect (Caudill et al., 2007) . To date, the only studies that have indicated some benefit of boosters are those that delivered tailored doses of personalized normative feedback (Braitman & Henson, 2016; Neighbors et al., 2010) , which is considered an active intervention on its own (Dotson, Dunn, & Bowers, 2015) .
Given the theoretical basis of our booster design, we tested specific mediational pathways. E-mail boosters were successful at further reducing the general descriptive norm (a component that they shared with the BMI), but they did not promote change in either injunctive norms or peer communication. Because our participants had already reduced perceptions of general descriptive norms after the BMI, further reductions did not improve outcomes. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Both outcomes were associated with elevated descriptive drinking norms for friends and greater peer communication, but the boosters had no measurable effect on these hypothesized mediators. The positive relationship with peer communication about risk reduction was counter to predictions, but perhaps the communication variable served as a further marker of drinking identity (Lindgren, Ramirez, Olin, & Neighbors, 2016) . It is possible that any peer discussions about drinking alcohol, including about drinking more safely, reflect a certain level of personal investment in drinking, which predicts consumption above and beyond other predictors, such as perceived norms. Thus, perceived drinking of friends and changing the nature of peer communication about drinking may be potential targets for intervention, but it would require more than what was achieved by the e-mail boosters tested here. We acknowledge several limitations of the current study. One is that we lacked a pure control condition (i.e., a no-booster condition), which means we cannot rule out the possibility that any post-BMI contact may have improved outcomes relative to no contact. To address this alternate explanation of findings, we compared our BMI effect sizes to those in prior studies done by our team that used the same BMI protocol and a similar method; comparisons of within-group effects sizes across studies found no evidence that boosters improved outcomes over BMI without boosters. A second limitation is that participant engagement with the e-mails varied, so although exposure was good on average, some participants had little exposure to the active ingredient. Third, we relied on self-report measures, which can be susceptible to recall and other biases (e.g., Davis, Thake, & Vilhena, 2010) . In a similar vein, failure to find evidence supportive of the hypothesized mechanisms may be a result of a lack of sensitivity in the self-report measures of communication and injunctive norms. Fourth, the attrition observed across the follow-up period may Carey, Carey, Henson, Maisto, and DeMartini (2011) , and circles represent the BMI plus boosters in this study (black circles signify alcohol norms boosters; blue (gray) circles signify general health boosters). Positive effect sizes represent improvement (fewer drinks-consequences) over time, whereas negative effect sizes represent (more drinks-consequences) over time. Vertical bars represent confidence intervals; overlapping bars indicate that the groups are equivalent. A ϭ Alcohol Boosters; GH ϭ General Health Boosters. See the online article for the color version of this figure.
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have limited power to detect an effect of the booster conditions on outcomes, a concern mitigated by use of latent growth models robust to missing data. Finally, this study was conducted on a single campus with a relatively homogeneous sample of primarily male heavy drinkers. Thus, it is possible that boosters could be efficacious with other samples of students. Strengths of the current study include sampling a large group of mandated students, use of a structurally equivalent control condition, and use of psychometrically sound measures. Our design allowed us to test the ability of booster e-mails to maintain risk reduction, as opposed to reducing risk in the first place, in the context of a known efficacious brief intervention. The findings of this study and others prompt reconsideration of the meaning of boosters after brief interventions.
It is worth noting that much of the evidence for booster efficacy comes from more intensive interventions with treatment populations (e.g., Connors & Walitzer, 2001; Longabaugh et al., 2001) . Interventions offered in the college setting are briefer, target younger nonaddicted individuals, and focus more on prevention goals. These are individuals who are not necessarily committed to an ongoing change process and who will often mature into less risky drinking. Therefore, it may be more relevant to think about providing sequential brief interventions. Still, identifying optimal content-more of the same (Neighbors et al., 2010) or new components (Braitman & Henson, 2016 )-remains elusive.
The importance of psychosocial development and peer influences in the college drinking context (cf. Merrill & Carey, 2016) suggests that booster content might more explicitly address social influences. College life is characterized by the availability of alcohol coupled with peer influence exerted both through modeling of drinking behaviors and propagation of elevated drinking norms (Borsari & Carey, 2001 ). Examples of socialization abound; heavy drinking social networks reinforce positive attitudes toward heavier drinking (e.g., Bourgeois & Bowen, 2001 ) and may discourage alcohol-free activities (Murphy, Barnett, & Colby, 2006) . In addition, college life affords opportunities to select into and out of heavier drinking groups (Abar & Maggs, 2010; Park, Sher, & Krull, 2008; Reifman, Watson, & McCourt, 2006) . Against these ongoing influences, a 1-hr alcohol intervention is unlikely to have enduring effects. Rather than providing additional content that focuses on individual-level motivation to initiate change, boosters may be more efficacious if they focused on strategies known to be key to behavioral maintenance (Rothman, Baldwin, Hertel, & Fuglestad, 2004) . For example, promising effects have been observed on initiation of change when a BMI is supplemented by a module designed to increase participation in rewarding alcoholfree activities, informed by behavioral economics (Murphy et al., 2012) . With an explicit focus on maintenance, future research might develop booster content to help college drinkers cultivate self-regulation needed to maintain lower drinking levels, focus on intrinsic reward associated with moderate drinking, and obtain social reinforcement in the presence of direct and indirect social pressures to drink.
